Reduction in heat shock gene expression correlates with increased thermosensitivity in senescent human fibroblasts.
The expression of three major classes of heat shock genes was examined in human diploid cells at differing in vitro ages. Metabolic labeling of cellular proteins following a brief heat shock showed that the synthesis of heat shock proteins was significantly reduced in late-passage cells. Northern blot analyses revealed that the reduced expression of heat shock proteins in old cells correlated with a reduced accumulation of heat shock-specific transcripts. The attenuation of heat shock gene activity in senescent cells was not unique to thermal stress since exposure of cells to sodium arsenite (10-50 microM) elicited a similar response. The reduced expression of heat shock gene products correlated with an increased thermal lability in late-passage cells following acute hyperthermic (49 degrees C) exposure. The preinduction of heat shock genes protected cells against the lethal effects of acute hyperthermia and abolished the increased thermal lability observed in senescent cells. The reduced expression of the heat shock response demonstrates that old cells possess a diminished ability to withstand adverse environmental conditions and maintain homeostasis.